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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
Applicants : Markus OECHSLE et al. 

PCT Branch 

Appln. No. : Not yet assigned -U.S. National 
Stage of PCT/EP00/02250 

Filed : March 14, 2000 

For : DEVICE FOR DETERMINING THE 

CHARACTERISTICS OF A RUNNING 
MATERIAL 

PRELIMINARY AMENDMENT AND COVER LETTER 
SUBMITTING AMENDED PAGES OF APPLICATION 

Commissioner of Patents and Trademarks 
Washington, D.C. 20231 

Sir: 

Enclosed please find a copy of the International Preliminary Examination Report - Form 
PCT/IPEA/409 (hereinafter "Report"), and an English translation thereof, which was drawn on pages 
of description 1-15 and the drawings as originally filed, and claims 1 - 32 as filed on February 14, 
2001, and includes as an Annex amended claims 1 - 32 (in German and English). 

Based upon the submission of amended claims, Applicants respectfully request examination 
on the merits of the application containing amended claims 1 - 32 (in place of originally filed claims 
1 - 30). 

Additionally, prior to the examination of the above-identified application including 
replacement claims 1 - 32, amendment of claims 3 - 29, as follows, is respectfully requested to 
remove multiple dependent claims. 
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IN THE CLAIMS 

Please amend the claims as follows (Marked-up copies of the amended claims are 
attached to the Appendix): 

3. (Amended) Apparatus in accordance with claim 1, 

characterised in that the measuring device (10) is simultaneously able to carry out a plurality 
of movements each corresponding to one degree of freedom. 

4. (Amended) Apparatus in accordance with claim 1 , characterised in that movements of the 
measuring device (1) each corresponding to a degree of freedom can be carried out one after 
the other timewise. 

5. (Amended) Apparatus in accordance with claim 1, characterised in that the measuring 
device (10) is movable along two longitudinal axes (x, y, z) preferably extending 
perpendicular to one another. 

6. (Amended) Apparatus in accordance with claim 1 , 

characterised in that the measuring device (10) is movable along three longitudinal axes (x, 
y, z) which preferably respectively extend pair- wise perpendicular to one another. 

7. (Amended) Apparatus in accordance with claim 1, 

characterised in that the measuring device (10) is movable in the longitudinal direction of the 
material web (11) perpendicular to the direction of movement of the web and/or vertically. 

8. (Amended) Apparatus in accordance with claim 1, 

characterised in that the measuring device (10) is movable by the execution of a plurality of 
linear movements, preferably two or three linear movement respectively extending pair- wise 
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perpendicular to one another, along a curve in space which can be preset as desired. 

9. (Amended) Apparatus in accordance with claim 1, 

characterised in that the measuring device (10) is rotatable about two axes (x, y, z) which 
preferably extend perpendicular to one another. 

10. (Amended) Apparatus in accordance with claim 1, 

characterised in that the measuring device (10) is rotatable about three axes (x 1 , y', z') which 
preferably respectively extend pair-wise perpendicular to one another. 

1 1 . (Amended) Apparatus in accordance with claim 1 , 

characterised in that the measuring device (10) can be oriented in any desired manner in 
space by executing a plurality of rotary movements, preferably two or three rotary 
movements about axes (x' ? y\ z') which extend perpendicular to one another. 

12. (Amended) Apparatus in accordance with claim 1, 

characterised in that the measuring device (10) can be moved along any desired presettable 
curve in space and can be oriented in any desired manner in space by executing a plurality 
of linear movements and rotary movements which take place simultaneously and/or after one 
another timewise. 

13. (Amended) Apparatus in accordance with claim 1, 

characterised in that the orientation of at least one longitudinal axis (x ? y, z) of the measuring 
device (10) in space can be changed. 

14. (Amended) Apparatus in accordance with claim 1, 

characterised in that the orientation of at least one rotational axis (x', y', z') of the measuring 
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device (10) can be changed in space. 

15. (Amended) Apparatus in accordance with claim 1, 

characterised in that the measuring device (10) is movable relative to a stationary frame or 
beam. 

16. (Amended) Apparatus in accordance with claim 1, 

characterised in that the measuring device (10) is attached, in particular movably attached, 
to a frame (12) or beam (19, 22, 28, 36) movable relative to a machine. 

17. (Amended) Apparatus in accordance with claim 1, 

characterised in that the measuring device (10) is movably attached to the machine. 

18. (Amended) Apparatus in accordance with claim 1, 

characterised in that it is provided in the form of a mobile unit which can be used at different 
positions of a machine. 

19. (Amended) Apparatus in accordance with claim 1, 

characterised in that the measuring device (10) is movable via a joint (14), in particular a ball 
joint, which enables a pivotal movement in at least one plane. 

20. (Amended) Apparatus in accordance with claim 1, 

characterised in that at least one measurement location is provided compatible with a 
plurality of different measuring devices (10), in particular measuring devices provided in the 
form of exchangeable measuring heads. 

2 1 . (Amended) Apparatus in accordance with claim 1 , 

characterised in that a plurality of measuring devices (10), in particular provided in the form 
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of interchangeable measuring heads, can be combined into one unit, 

22. (Amended) Apparatus in accordance with claim 1, 

characterised in that at least one measurement location compatible with different measuring 
devices (10) and/or a plurality of measuring devices (10, which are in particular 
interchangeable, are provided for the detection of data relating to different measured 
parameters. 

23. (Amended) Apparatus in accordance with claim 1, 

characterised in that at least one common operation unit, in particular a control unit, drive 
unit, supply unit, data detection unit and/or evaluation unit, is associated with the measuring 
devices (10). 

24. (Amended) Apparatus in accordance with claim 1, 

characterised in that the measuring device (10) is attached to a frame (12) which preferably 
extends transverse to the web running direction beneath the machine or over the machine, 
in particular in the region of a dryer cylinder (16) and/or a dryer roll (42) of a paper making 
machine which is preferably supported on both sides of the machine. 

25. (Amended) Apparatus in accordance with claim 1 , 

characterised in that the measuring device (10) is attached to a beam (13) which preferably 
projects in the vertical direction or transverse to the web running direction into the machine, 
in particular into the dryer section of a paper making machine. 

26. (Amended) Apparatus in accordance with claim 1, 

characterised in that the measuring device (10) is movable beneath the machine, in particular 
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in the cellar of a dryer section of a paper making machine. 

27. (Amended) Apparatus in accordance with claim 1, 

characterised in that a protective device is provided which protects the measuring device 
(10), in particular from downwardly falling articles, and which is preferably formed by a 
scraper (44) and/or a sheet metal shield (46). 

28. (Amended) Apparatus in accordance with claim 1, 

characterised in that an electrical, pneumatic and/or hydraulic drive is provided for the 
measuring device (10). 

29. (Amended) Apparatus in accordance with claim 1, 
characterised in that the measuring device (10) is manually movable. 

REMARKS 

Entry of the foregoing replacement sheets and amendment to the claims upon which the 
International Preliminary Examination Report is based is respectfully requested. 
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Should there be any questions, the Examiner is invited to contact the undersigned at the 
below listed number. 



Respectfully submitted, 




September 14, 2001 

GREENBLUM & BERNSTEIN, P.L.C. 
« 1 94 1 Roland Clarke Place 
% Reston, VA 20191 
3 (703)716-1191 
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APPENDIX 
Marked-Up Copies of the Amended Claims: 

3. (Amended) Apparatus in accordance with claim 1 [or claim 2], 

characterised in that the measuring device (10) is simultaneously able to carry out a plurality 
of movements each corresponding to one degree of freedom. 

4. (Amended) Apparatus in accordance with [at least one of the preceding claims] claim 1 . 
characterised in that movements of the measuring device (1) each corresponding to a degree 
of freedom can be carried out one after the other timewise. 

5. (Amended) Apparatus in accordance with [at least one of the preceding claims] claim L 
characterised in that the measuring device (10) is movable along two longitudinal axes (x, 
y, z) preferably extending perpendicular to one another. 

6. (Amended) Apparatus in accordance with [at least one of the claims 1 to 4] claim 1 . 
characterised in that the measuring device (10) is movable along three longitudinal axes (x, 
y, z) which preferably respectively extend pair- wise perpendicular to one another. 

7. (Amended) Apparatus in accordance with [at least one of the preceding claims] claim L 
characterised in that the measuring device (10) is movable in the longitudinal direction of the 
material web (11) perpendicular to the direction of movement of the web and/or vertically. 

8. (Amended) Apparatus in accordance with [at least one of the preceding claims] claim L 
characterised in that the measuring device (10) is movable by the execution of a plurality of 
linear movements, preferably two or three linear movement respectively extending pair- wise 
perpendicular to one another, along a curve in space which can be preset as desired. 
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9. (Amended) Apparatus in accordance with [at least one of the preceding claims] claim 1 , 
characterised in that the measuring device (10) is rotatable about two axes (x, y, z) which 
preferably extend perpendicular to one another. 

10. (Amended) Apparatus in accordance with [at least one of the claims 1 to 8] claim 1 . 
characterised in that the measuring device (10) is rotatable about three axes (x' ? y r , z') which 
preferably respectively extend pair- wise perpendicular to one another. 

1 1 . (Amended) Apparatus in accordance with [at least one of the preceding claims] claim 1 . 
characterised in that the measuring device (10) can be oriented in any desired manner in 
space by executing a plurality of rotary movements, preferably two or three rotary 
movements about axes (x ? ? y', z') which extend perpendicular to one another. 

12. (Amended) Apparatus in accordance with [at least one of the preceding claims] claim 1 . 
characterised in that the measuring device (10) can be moved along any desired presettable 
curve in space and can be oriented in any desired manner in space by executing a plurality 
of linear movements and rotary movements which take place simultaneously and/or after one 
another timewise. 

13. (Amended) Apparatus in accordance with [at least one of the preceding claims] claim 1 , 
characterised in that the orientation of at least one longitudinal axis (x, y, z) of the measuring 
device (10) in space can be changed. 

14. (Amended) Apparatus in accordance with [at least one of the preceding claims] claim 1 . 
characterised in that the orientation of at least one rotational axis (x f , y\ z r ) of the measuring 
device (10) can be changed in space. 
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15. (Amended) Apparatus in accordance with [at least one of the preceding claims] claim 1 . 
characterised in that the measuring device (10) is movable relative to a stationary frame or 
beam. 

1 6. (Amended) Apparatus in accordance with [at least one of the preceding claims] claim 1 . 
characterised in that the measuring device (10) is attached, in particular movably attached, 
to a frame (12) or beam (19, 22, 28, 36) movable relative to a machine. 

17. (Amended) Apparatus in accordance with [at least one of the claims 1 to 14] claim 1 . 
characterised in that the measuring device (10) is movably attached to the machine. 

18. (Amended) Apparatus in accordance with [at least one of the claims 1 to 14] claim L 
characterised in that it is provided in the form of a mobile unit which can be used at different 
positions of a machine. 

1 9. (Amended) Apparatus in accordance with [at least one of the preceding claims] claim 1 . 
characterised in that the measuring device (10) is movable via a joint (14), in particular a ball 
joint, which enables a pivotal movement in at least one plane. 

20. (Amended) Apparatus in accordance with [at least one of the preceding claims] claim 1 . 
characterised in that at least one measurement location is provided compatible with a 
plurality of different measuring devices (10), in particular measuring devices provided in the 
form of exchangeable measuring heads. 

2 1 . (Amended) Apparatus in accordance with [at least one of the preceding claims] claim L 
characterised in that a plurality of measuring devices (10), in particular provided in the form 
of interchangeable measuring heads, can be combined into one unit. 
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22. (Amended) Apparatus in accordance with [at least one of the preceding claims] claim L 
characterised in that at least one measurement location compatible with different measuring 
devices (10) and/or a plurality of measuring devices (10, which are in particular 
interchangeable, are provided for the detection of data relating to different measured 
parameters. 

23. (Amended) Apparatus in accordance with [at least one of the preceding claims] claim 1 . 
characterised in that at least one common operation unit, in particular a control unit, drive 
unit, supply unit, data detection unit and/or evaluation unit, is associated with the measuring 
devices (10). 

24. (Amended) Apparatus in accordance with [at least one of the preceding claims] claim 1 , 
characterised in that the measuring device (10) is attached to a frame (12) which preferably 
extends transverse to the web running direction beneath the machine or over the machine, 
in particular in the region of a dryer cylinder (16) and/or a dryer roll (42) of a paper making 
machine which is preferably supported on both sides of the machine. 

25. (Amended) Apparatus in accordance with [at least one of the preceding claims] claim L 
characterised in that the measuring device (10) is attached to a beam (13) which preferably 
projects in the vertical direction or transverse to the web running direction into the machine, 
in particular into the dryer section of a paper making machine. 

26. (Amended) Apparatus in accordance with [at least one of the preceding claims] claim L 
characterised in that the measuring device (10) is movable beneath the machine, in particular 
in the cellar of a dryer section of a paper making machine. 
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27. (Amended) Apparatus in accordance with [at least one of the preceding claims] claim 1 . 
characterised in that a protective device is provided which protects the measuring device 
(10), in particular from downwardly falling articles, and which is preferably formed by a 
scraper (44) and/or a sheet metal shield (46). 

28. (Amended) Apparatus in accordance with [at least one of the preceding claims] claim 1 , 
characterised in that an electrical, pneumatic and/or hydraulic drive is provided for the 
measuring device (10). 

29. (Amended) Apparatus in accordance with [at least one of the preceding claims] claim L 
characterised in that the measuring device (10) is manually movable. 
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DEVICE FOR DETERMINING THE CHARACTERISTICS 
OF A RUNNING MATERIAL WEB 



The invention relates to an apparatus for the determination of 
characteristics of a running material web and/ or of a machine for its 
manufacture and/ or refinement, in particular for use in paper making 
machines, preferably in the dryer sections of paper making machines, with 
at least one measuring device. 

For the optimisation of the manufacturing process of material webs, in 
particular of paper webs, it is desirable to know the operating state, for 
example of a paper making machine, and also its behaviour on changes of 
the machine settings as well as possible. For this purpose mathematical 
models are also used which describe the entire paper making machine or 
individual sections of the paper manufacture. For the optimisation of such 
models and also for the control or regulation of the individual devices used 
in the manufacturing process, for example in a dryer section of a paper 
making machine, measuring devices are used in order to collect data 
which relate to different measured parameters, for example the moisture 
content of a paper web or the surface temperature of dryer cylinders, 
These data can serve as a basis for the models which describe the 
manufacturing and/ or refinement process and be made available to 
control or regulating units by which the conditions at individual machine 
sections can be changed, for example by controlling corresponding setting 
members. 
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Stationary measuring devices are known, with which spatially fixed 
measurements can be carried out with respect to one measured parameter 
at one measurement location, as well as scanners which include a sensor 
movable transverse to the web running direction. 

It is the problem (object) underlying the present invention to provide an 
apparatus of the initially named kind which can be used as universally 
and variably as possible and which can also be used at paper making 
machines. 

The solution to this problem takes place through the features of claim 1 
and in particular in that the measuring device has at least two degrees of 
freedom of movement respectively corresponding to a rotary movement or 
a linear movement for the detection of data relating to at least one 
measured parameter at a plurality of measurement locations. 

Degrees of freedom of movement or degrees of freedom are used here to 
describe movements of the measuring device which can each not be 
produced by combinations of other movements respectively corresponding 
to one degree of freedom. Through the invention an apparatus is provided 
with a measuring device which can be moved in diverse manner and 
which can be ideally aligned as a result of its mobility with the individual 
measurement locations, and in particular can be used in regions of the 
paper making machine to which access is difficult, for example between 
the dryer cylinders of a dryer section of the paper making machine. The 
provision of a plurality of degrees of freedom makes it possible to 
intentionally so align the measuring device or a sensor of the measuring 
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device that different measurement locations can be targeted one after the 
other which can, for example, not be reached with a scanner which is only 
movable along a straight line. The material web or machine to be 
investigated can be scanned with the measuring device of the invention 
also following any desired irregular pattern by investigating measurement 
locations distributed irregularly over the material web, the machine 
and/ or the environment of the material web or machine one after the 
other. The investigation of the environment relates in this respect for 
example to the detection of data concerning a measured parameter which 
relates to a characteristic value of the air, for example its temperature or 
moisture, or of an air flow, for example its direction or speed, in the region 
of the material web or of the machine. The provision in accordance with 
the invention of a plurality of degrees of freedom also makes it possible to 
position the measuring device in two steps by it first being moved, for 
example by a linear movement, into the vicinity of the respective 
measurement location and by it being orientated, subsequent to this 
coarse adjustment, as part of a fine adjustment, for example, by a rotary 
movement such that the respective measurement location is precisely 
targeted. Each measurement location can thus be moved to quickly and 
nevertheless with a high precision, and in particular in a reproducible 
manner, by an appropriate design of the drive of the measuring device. 



In accordance with a preferred embodiment of the invention, the 
measuring device is movable during the measurement and in particular 
without interruption of the data detection. 
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In this way, profiles of the respective measured parameter having any 
shape can be recorded at the material web or at the machine, and indeed 
in particular also transverse profiles and profiles in the longitudinal 
direction of the material web or in the direction of the machine or the 
process. 

In accordance with a further preferred embodiment of the invention, the 
measuring device is simultaneously able to carry out a plurality of 
movements each corresponding to one degree of freedom* 

The versatility of the measuring device of the invention is further 
increased in this manner, The measuring device can also already be pre- 
set within the framework of a coarse adjustment during the moving 
towards each measurement location to be investigated such that the 
subsequent fine adjustment only requires very little time. 

In accordance with a further preferred embodiment of the invention, the 
measuring device is movable along three longitudinal axes preferably 
extending perpendicular to one another. 

In this way, each point of a Cartesian coordinate system can be moved to 
with the measuring device, with the measuring device, in a particularly 
preferred variant, being movable in the longitudinal direction of the 
material web, perpendicular to the direction of movement of the web and 
in a vertical direction. 
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In a further preferred variant, the measuring device can additionally be 
rotatable about three axes which preferably extend perpendicular to one 
another, with the rotational axes being able to coincide with the three 
longitudinal axes which extend pair-wise perpendicular to one another. In 
this way, a measuring device having six degrees of freedom is provided 
which is characterised by a particularly high movement ability and thus 
versatility. 

The measuring device can also have degrees of freedom corresponding 
exclusively to each rotary movement, also without the possibility of linear 
movements, and be rotatably mounted, for example, about two or three 
rotational axes which each stand pair-wise perpendicular on one another. 

In accordance with a further preferred embodiment of the invention, the 
orientation of at least one longitudinal axis and/or rotational axis of the 
measuring device can be changed in space. This can be realised, for 
example, in that the measuring device is attached to a beam or frame 
which is movable relative to the material web or the machine in order to 
change in this way the location of a track or of a joint for the measuring 
device and thus the respective longitudinal or rotational axis in space. 

It is also possible to movably attach the measuring device directly to the 
machine without such beams or frames. 

Furthermore, the measuring device can be provided in the form of a 
mobile unit which can be used at different positions of a machine. Such a 
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measuring device can in particular be used for corrective measurements, 
for example for defect or error location. 

In accordance with a further preferred embodiment of the invention, the 
measuring device is movable via a joint> in particular via a ball joint, 
which enables a pivotal movement in at least one plane. 

A particularly good movability of the measuring device results in this way. 
A ball joint allows the carrying out of pivotal or rotational movements 
about a plurality of axes in simple manner. A measuring device which can 
be used in particularly versatile manner can be provided simply by a 
combination of the pivotal or rotational movements enabled by means of 
the joint with a single linear movement. 

In accordance with a further preferred embodiment of the invention, a 
plurality of measuring devices, in particular provided in the form of 
interchangeable measuring heads, can be combined into one unit. 

The measuring devices can, for example, be attached to a common frame 
or beam via which the individual measuring devices can be connected to a 
common control unit, drive unit, supply unit, data detection unit and /or 
evaluation unit. A particularly efficient utilisation of the individual 
components results in this manner. The investigation of the material web 
or of the machine with respect to different measured parameters can take 
place by the simultaneous use of measuring devices of different design or 
by the use of interchangeable measuring devices or measuring heads. For 
this purpose, the frame or the beam, to which the interchangeable 
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measuring devices or measuring heads can be attached, is preferably 
provided with at least one measuring location compatible with the 
individual measuring devices. 

In accordance with a further preferred embodiment of the invention, the 
measuring device is attached to a frame which preferably extends 
transverse to the web running direction beneath the machine or over the 
machine and which is preferably supported on both sides of the machine. 

In this manner, the measuring device can be moved, for example in the 
manner of a hangar crane, beneath or above the dryer section of a paper 
making machine in order, for example, to scan a dryer cylinder of the 
dryer section, with the measuring device being used as a service device for 
fast and simple diagnostic measurements in particular at new machines. 

If, in accordance with a preferred variant, the frame is movable in the 
running direction of the material web or in the direction of the machine or 
the process, data can be collected about a plurality of dryer cylinders 
arranged in series. The measuring device can additionally be movable in 
the vertical direction and, for this purpose, be arranged for example at the 
free end of a beam extending in the vertical direction. The measuring 
device can in this way, for example, be raised or lowered into intermediate 
spaces between dryer cylinders spaced in the machine direction. 

The solution of the problem underlying the invention also takes place by 
the features of the independent claim 29 and in particular in that the 
measuring device is rotatable about an axis at a plurality of measurement 
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locations for the detection of data relating to at least one measured 
parameter. 

Such a measuring device can, for example, be attached to a beam 
projecting in the vertical direction or transversely to the web running 
direction into a machine, for example into intermediate spaces between 
suction rolls or dryer cylinders. In this manner, a plurality of 
measurement locations at the material web or at the machine can be 
investigated without having to move the beam relative to the machine or to 
linearly move the measuring device relative to the beam. 

Generally any kind of measuring apparatus can be used as the measuring 
device with which the material web, the machine or the environment can 
be investigated with respect to at least one parameter relevant to the 
manufacturing or refining process. Possibilities include, for example, 
sensors working with visible, for example, polarised, light, sensors 
generally designed for the emission and for the reception of electro- 
magnetic radiation, for example IR sensors, sensors working with 
electrically charged particles, measuring devices equipped with 
temperature sensors, moisture sensors or devices for the investigation of 
air flows. The measured parameters with respect to which, for example, a 
paper web, the dryer cylinders and/ or dryer sieves can be investigated in 
dryer sections of paper making machines are, for example, the thickness, 
the temperature or the moisture content of the material web or the paper 
web, the temperature and/ or the dew point of the dry air used to dry the 
material web, the temperature prevailing at or in the region of the surface 
of the dryer cylinders of a paper making machine, the permeability at 
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dryer sieves, the speed of air flows present in particular at the surface of 
dryer sieves or the humidity at the individual machine components or at 
certain locations of the material web. 

Further preferred embodiments of the invention are set forth in the 
dependent claims, in the description and in the drawing, 

The invention is described in the following by way of example with 
reference to the drawing, There are shown: 

Figs. 1 and 2 perspective schematic illustrations in each case of a 



measuring apparatus in accordance with an 
embodiment of the invention having a plurality of 
degrees of freedom; 



Fig. 3 



a schematic side view of a measuring apparatus in 
accordance with a further embodiment of the invention 
used at dryer cylinders of a drying section in a paper 
making machine; 



Fig. 4 



a schematic view in the machine direction of a 
measuring apparatus in accordance with a further 
embodiment of the invention used at a dryer cylinder; 



Fig. 5 



a schematic side view of a measuring apparatus in 
accordance with a further embodiment of the invention 
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used in a dryer section of a paper making machine and 
protected by a protective device. 

In Fig. 1, a measuring device 10 of an apparatus of the invention which is 
attached to a frame 12 shown schematically in Fig. 1 is indicated by a 
parallelepiped. The frame 12 includes a cross member IS serving as a 
beam which extends over a paper making machine (not shown) and is 
supported at the base at both sides of the machine via support elements 
20. 

The measuring device 10 is attached to the free end of a vertically 
extending beam 19 which is coupled to the cross member 18. 

The cross member 18 is movable relative to the support elements 20 in the 
running direction of the material web or in the direction x of the machine 
or process. It is also possible to provide support elements 20 movable in 
the x direction to which the cross member 18 is fixedly connected. The 
vertical beam 19 is in turn movable relative to the cross member 18 in a 
transverse direction y extending perpendicular to the machine direction x. 
The vertical beam 19 is also movable in the direction of its longitudinal 
extent relative to the cross member 18. so that the measuring device 10 
can in this way be moved in the vertical direction z. It is also possible to 
provide a vertical beam 19 rigidly connected to the cross member 18 and a 
measuring device 10 movable relative thereto and thus in the z direction. 

The arrangement explained above enables the measuring device to be 
moved to and fro in directions x, y, z extending in each case pair-wise 



WO 00/55422 



PCT/EP00/02250 



11 

perpendicular to one another and thus to be positioned at any location in 
space. 

Furthermore, the measuring device 10 is attached to the beam 19 via a 
joint 14, for example a ball joint, and rotatable about three rotational axes 
x l , y\ z' each extending pair- wise perpendicular to one another, and indeed 
each in both directions and about at least almost 360°, as indicated by 
arrows a, p, y in Fig. 1- In the embodiment shown, a rotational axis z' 
coincides with the vertical direction z defined by the vertical beam 19, 
whereas the two other rotational axes x' ? y* are each offset parallel to the 
corresponding longitudinal directions x, y. 

The rotation of the measuring device 10 about the vertical axis y r or y can 
take place by the rotational mounting of the measuring device 10 at the 
vertical beam 19 or by rotation of the vertical beam 19 about its own 
longitudinal axis. 

The measuring device 10 of Fig. 1 has six degrees of freedom with the 
three linear movements and the three rotational movements and can thus 
be moved to any point in space, on the one hand, and oriented anywhere 
in space at this point, on the other hand. 

Fig. 2 shows a measuring device 10 which likewise has six degrees of 
movement freedom and which is movable along longitudinal axes x,yz 
oriented in accordance with Fig. 1 and each extending pair-wise 
perpendicular to one another, In contrast to the embodiment of Fig. 1, the 
measuring device 10 is attached to the free end of a beam or boom 22 
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extending in the transverse direction y via a joint 14 7 for example a ball 
joint, such that the measuring device 10 can be rotated about rotational 
axes x', y\ z' likewise oriented in accordance with Fig. 1 and each 
extending pair-wise perpendicular to one another. In this embodiment, the 
rotational axis y 1 coincides with the longitudinal axis y of the boom 22 
extending transversely to the web running direction or the direction x of 
the machine or process. 

The boom 22 is coupled to a vertical beam 24 and is movable in the 
direction of its longitudinal extent y relative to the beam 24. It is also 
possible to provide a rigid connection between the boom 22 and the 
vertical beam 24 and to provide the measuring device 10 movably along 
the boom 22. 

The lower end of the vertical beam 24 is connected to a support element 
26 extending in the machine direction x. The movability of the measuring 
device 10 in the x direction can be realised by moving the support element 
26 in the x direction or by moving the vertical beam 24 along the support 
element 26, 

With the embodiment of Fig, 2, a crane-like frame 12 is provided whose 
free end, which bears the measuring device 10, can be moved to any point 
in space to which the measuring device 10 can be oriented anywhere in 
space by turning about the axes x' ? y', z' in each case by at least almost 
360°. 
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Fig. 3 shows the use of an apparatus of the invention which has a 
measuring device 10, which is attached to a frame 12 and likewise has six 
degrees of freedom, in a dryer section of a paper making machine, with the 
measuring device 10 being located beneath a row of dryer cylinders 16 
which are arranged in offset manner and around which a paper web 1 1 to 
be dried is guided. 

The measuring device 10 is attached to a joint 14, formed for example as a 
ball joint, which allows a rotation or pivoting of the measuring device 10 
about rotational axes which can generally be oriented anywhere in space. 

The joint 14 is connected to a cross member 28 serving as a beam which 
extends in the transverse direction y perpendicular to the direction x of 
the machine or process and is movable relative to the measuring device 10 
attached to the joint 14. The cross member 28 in this manner forms a 
traversing track for the measuring device 10, 

The cross member 28 is attached to a vertical beam 30 which extends in 
the vertical direction z and is movable in the vertical direction z in order to 
provide a vertical movement of the measuring device 10 in this manner. 

The vertical beam 30 is movable along a support element 32 which 
extends in the machine direction x and which thus represents a track 
carrier enabling movements of the measuring device 10 in the machine 
direction x. The measuring device 10 can in this way be moved to and fro 
between the diyer cylinders 16 spaced in the machine direction x, as is 
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indicated by the arrangement illustrated only in outline in the right hand 
part of Fig. 3. 

It can be seen from Fig. 3 that, for example, by a simultaneous movement 
of the measuring device 10 in the machine direction x and in the vertical 
direction z and by a rotation of the measuring device 10 about a rotational 
axis extending in the transverse direction y, a dryer cylinder 16 can be 
scanned such that a constant spacing is observed between the cylinder 
surface and the side of the measuring device 10 confronting the dryer 
cylinder 16. 

Fig. 4 shows a measuring device 10 which is attached to a frame 12 
formed in accordance with Fig. 2 and which likewise has six degrees of 
freedom for the carrying out of measurements at a dryer cylinder 16. The 
frame 12 can be installed at the operator side or the drive side of the 
paper making machine. The measuring device 10 is attached to a joint 14, 
provided for example in the form of a ball joint, and is arranged suspended 
from a beam or boom 36 such that the free end of the measuring device 10 
is located in the vicinity of the cylinder surface, 

In accordance with the embodiment of Fig. 2, the boom 36 is movable 
relative to a vertical beam 38 which is in turn movable relative to a 
support element 40 fixedly connected to the base 34 also serving for the 
support of the dryer cylinder 16. 

In accordance with the invention; the measuring device 10 can also be 
attached directly to the respective machine without a frame 12, as is 
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illustrated for example in the embodiments of Figs. 1 to 4, and be movably 
mounted in the manner of the invention. 

In Fig. 5, the measuring device 10, which corresponds for example with 
respect to its travel and movement capability to a measuring device 
described above in connection with Figs- 1 to 4 and which is movably 
attached to a cross member 28, serves for the investigation of the 
relationships at a suction roll 42 of a dryer section of a paper making 
machine, 

The measuring device 10 is located beneath a dryer cylinder 16 at which a 
scraper 44 is arranged. A protective device formed by a sheet metal shield 
46 is provided for the protection of the measuring devices 10 against 
paper or paper residues detached from the dryer cylinder 16 by means of 
the scraper 44. The measuring device 10 is protected from above by the 
sheet metal shield 46 without impairing the measurements carried out by 
means of a measuring region 10a confronting the suction roll 42. The 
sheet metal shield 46 can be fixedly attached to the machine and extend 
along the whole movement region of the measuring device 10. It is also 
possible to mount the sheet metal shield 46 or another protective device to 
the movable measuring device 10. 

Furthermore, a correspondingly designed scraper 44 can alternatively or 
additionally serve as a protective device for the measuring device 10 and, 
for example, be provided with a downwardly extending metal sheet which 
shields the measuring device 10 from downwardly falling articles. 
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The measuring device 10 is also protected in the case of a web tear by a 
protective device of the kind described above. 
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New patent claims 

1 > Apparatus for determining characteristics of a running material web 
(1 1) and/or of a machine for its manufacture and/or refinement, in 
particular for use in paper making machines, preferably in dryer 
sections of paper making machines, comprising at least one 
measuring device (10) which has at least two degrees of freedom of 
movement respectively corresponding to a rotary movement or a 
linear movement for the detection at a plurality of measurement 
locations of data relating to at least one measured parameter and 
means to detect data about at least one of the following measured 
parameters: 



a) measured parameters which relate to a characteristic value of the 
air, in particular its temperature or moisture, or an air flow, in 
particular its direction or speed, in the region of the material web or 
of the machine; and 

b) measured parameters such as the thickness, the temperature or 
the moisture content of the material web or paper web 7 the 
temperature and/ or the dew point of the dry air used to dry the 
material web, the temperature prevailing at or in the region of the 
surface of the dryer cylinder of a paper making machine, the 
permeability at dryer sieves, the speed of air flows present in 
particular at the surface of dryer sieves or the air humidity at 
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the individual machine components or at certain locations of the 
material web. 

2. Apparatus in accordance with claim 1, 

characterised in that the measuring device (10) is movable during 
the measurement and in particular without interruption of the data 
detection. 

3. Apparatus in accordance with claim 1 or claim 2, 
characterised in that the measuring device (10) is simultaneously 
able to carry out a plurality of movements each corresponding to 
one degree of freedom. 

4. Apparatus in accordance with at least one of the preceding claims, 
characterised in that movements of the measuring device (10) each 
corresponding to a degree of freedom can be carried out one after 
the other timewise. 

5. Apparatus in accordance with at least one of the preceding claims, 
characterised in that the measuring device (10) is movable along two 
longitudinal axes (x, y, z) preferably extending perpendicular to one 
another. 

5. Apparatus in accordance with at least one of the claims 1 to 4, 
characterised in that the measuring device (10) is movable along 
three longitudinal axes (x, y, z) which preferably respectively extend 
pair-wise perpendicular to one another. 
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7. Apparatus in accordance with at least one of the preceding claims, 
characterised in that the measuring device (10) is movable in the 
longitudinal direction of the material web (11) perpendicular to the 
direction of movement of the web and/or vertically. 

8. Apparatus in accordance with at least one of the preceding claims, 
characterised in that the measuring device (10) is movable by the 
execution of a plurality of linear movements, preferably two or three 
linear movements respectively extending pair-wise perpendicular to 
one another, along a curve in space which can be preset as desired. 

9. Apparatus in accordance with at least one of the preceding claims, 
characterised in that the measuring device (10) is rotatable about 
two axes (x, y, z) which preferably extend perpendicular to one 
another. 

10. Apparatus in accordance with at least one of the claims 1 to 8, 
characterised in that the measuring device (10) is rotatable about 
three axes (x 1 , y', z') which preferably respectively extend pair- wise 
perpendicular to one another. 

1 1 . Apparatus in accordance with at least one of the preceding claims, 
characterised in that the measuring device (10) can be oriented in 
any desired manner in space by executing a plurality of rotary 
movements, preferably two or three rotary movements about axes 
(x' 5 y', z') which extend perpendicular to one another. 

12. Apparatus in accordance with at least one of the preceding claims, 
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characterised in that the measuring device (10) can be moved along 
any desired presettable curve in space and can be oriented in any 
desired manner in space by executing a plurality of linear 
5 movements and rotary movements which take place simultaneously 

and/or after one another timewise. 

13. Apparatus in accordance with at least one of the preceding claims, 
characterised in that the orientation of at least one longitudinal axis 

10 (x, y, z) of the measuring device (10) in space can be changed. 

14. Apparatus in accordance with at least one of the preceding claims, 
Q characterised in that the orientation of at least one rotational axis 
5 (x 1 , y', z'} of the measuring device (10) can be changed in space. 

H 5 

Ifl 15. Apparatus in accordance with at least one of the preceding claims, 
;n characterised in that the measuring device (10) is movable relative 

J\ to a stationary frame or beam. 

i|0 16. Apparatus in accordance with at least one of the preceding claims, 
j-j characterised in that the measuring device (10) is attached, in 

particular movably attached, to a frame (12) or beam (19, 22, 28, 

36) movable relative to a machine. 

25 17. Apparatus in accordance with at least one of the claims 1 to 14, 

characterised in that the measuring device (10) is movably attached 
to the machine. 
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18. Apparatus in accordance with at least one of the claims 1 to 14, 
characterised in that it is provided in the form of a mobile unit 
which can be used at different positions of a machine. 

19. Apparatus in accordance with at least one of the preceding claims, 
characterised in that the measuring device (10) is movable via a 
joint (14), in particular a ball joint, which enables a pivotal 
movement in at least one plane. 

20. Apparatus in accordance with at least one of the preceding claims, 
characterised in that at least one measurement location is provided 
compatible with a plurality of different measuring devices (10), in 
particular measuring devices provided in the form of exchangeable 
measuring heads. 

2 1 . Apparatus in accordance with at least one of the preceding claims, 
characterised in that a plurality of measuring devices (10), in 
particular provided in the form of interchangeable measuring heads, 
can be combined into one unit. 

22. Apparatus in accordance with at least one of the preceding claims, 
characterised in that at least one measurement location compatible 
with different measuring devices (10) and/ or a plurality of 
measuring devices (10), which are in particular interchangeable, are 
provided for the detection of data relating to different measured 
parameters. 



AMENDED SHEET 



16-02-2001 EP 000002250 

21 

23. Apparatus in accordance with at least one of the preceding claims, 
characterised in that at least one common operating unit, in 
particular a control unit, drive unit, supply unit, data detection unit 
and/ or evaluation unit, is associated with the measuring devices 
(10). 

24. Apparatus in accordance with at least one of the preceding claims, 
characterised in that the measuring device (10) is attached to a 
frame (12) which preferably extends transverse to the web running 
direction beneath the machine or over the machine, in particular in 
the region of a dryer cylinder (16) and/or a dryer roll (42) of a paper 
making machine which is preferably supported on both sides of the 
machine. 



25. Apparatus in accordance with at least one of the preceding claims, 
characterised in that the measuring device (10) is attached to a 
beam (13) which preferably projects in the vertical direction or 
transverse to the web running direction into the machine, in 
particular into the dryer section of a paper making machine. 

26. Apparatus in accordance with at least one of the preceding claims, 
characterised in that the measuring device (10) is movable beneath 
the machine, in particular in the cellar of a dryer section of a paper 
making machine. 

27. Apparatus in accordance with at least one of the preceding claims, 
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characterised in that a protective device is provided which protects 
the measuring device (10), in particular from downwardly falling 
articles, and which is preferably formed by a scraper (44) and/ or a 
sheet metal shield (46). 

28. Apparatus in accordance with at least one of the preceding claims, 
characterised in that an electrical, pneumatic and/ or hydraulic 
drive is provided for the measuring device (10). 

29. Apparatus in accordance with at least one of the preceding claims, 
characterised in that the measuring device (10) is manually 
movable. 

30. Apparatus in accordance with the preamble of claim 1, 
characterised in that the measuring device (10) is rotatable about an 
axis for the detection of data relating to at least one measured 
parameter at a plurality of measurement locations. 

3 1 . Apparatus for determining characteristics of a running material web 
(11) and/or of a machine for its manufacture and/or refinement, in 
particular for use in paper making machines, preferably in dryer 
sections of paper making machines, in particular in accordance with 
any one of the preceding claims, comprising at least one measuring 
device (10) which has at least two degrees of freedom of movement 
respectively corresponding to a rotary movement or a linear 
movement for the detection at a plurality of measurement locations 
of data relating to at least one measured parameter and is guided 
such that it is movable along 
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two longitudinal axes (x, y, z), which preferably extend 
perpendicular to one another, with it preferably being movable in 
the longitudinal direction of the material web (11) perpendicular to 
the direction of movement of the web and/ or vertically 

32, Method for determining characteristics of a running material web 
(11) and/ or of a machine for its manufacture and/ or refinement, in 
particular for use in paper making machines, preferably in dryer 
sections of paper making machines, by means of at least one 
measuring device (10), in particular in accordance with any one of 
the preceding claims, which has at least two degrees of freedom of 
movement respectively corresponding to a rotary movement or a 
linear movement for the detection at a plurality of measurement 
locations of data relating to at least one measured parameter, in 
which by means of the measuring device (10) data about at least one 
of the following measured parameters are detected: 

a) measured parameters which relate to a characteristic value of the 
air, in particular its temperature or moisture, or an air flow, in 
particular its direction or speed, in the region of the material web or 
of the machine; and 

b) measured parameters such as the thickness, the temperature or 
the moisture content of the material web or paper web, the 
temperature and /or the dew point of the dry air used to dry the 
material web, the temperature prevailing at or in the region of the 
surface of the dryer cylinder of a paper making machine, the 
permeability at dryer sieves, the speed of air flows present in 
particular at the surface of dryer sieves or the air humidity at the 
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particular at the surface of dryer sieves or the air humidity at the 
individual machine components or at certain locations of the 
material web. 
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Declaration and Power of Attorney For Utility or Design Patent Application 

Erklarung fur Patentanrneldungen zur Gebrauchseignung und Entwicklung 

mit Vollifiacht 

German Language Declaration 

As a below named inventor, I hereby declare that: 



Als nachstehend benannter Erfinder erklare ich hiermit an Eides 
Statt; 

daB mcin Wohnsitz, mcine Postanschrift und meine Staats- 
angehtfrigkeii den im nachstehenden nach rneinem Namen 
aufgefuhrten Angaben entsprechen, da£ jch nach bestem Wissen der 
ursprungliche, erste und alleinige Erfinder (falls nachstehend nur ein 
Name angegeben ist) oder ein ursprunglicher, erster und Miterfinder 
(falls nachstehend mehrere Namen aufgefuhrt sind) des 
Gegenstandes bin, fur den dieser Antrag gestellt wird und fur den 
ein Patent fur die Erfindung mit folgendem Titei beantragt wird: 



VORRICHTUNG 2UM BESTIMMEN VON ElOENSCHAFTEN 
ETNER LAUFBNDEN MATER IALS AHN 



deren Beschreibung hier beigeftigt ist, es sei denn (in dicsem Falle 
Zutreffendes bicte ankreuzen), diese Erfindung 

EJ wlrde angemeldet am 14 MARZ 2000 



iaiter der US-Anmeldenummer _ 
Urjd wurde am 14 September 2001 
oder 



, abgeandert (fails zutreffend) 



arltcr der PCT intemationalcn Anmeldungsournmer 
PCljEPQQ/02250 und wurde am 1 4 FEBRUAR 200 1 abgeandert 
(fallii zutreffend). 

Ichibestatige hiermit, dafl ich den Inhalt der oben angegebenc Paten- 
tanfneldung, einschliefllich der Ansprtiche, die eventuell durch einen 
obeiferwahnten Zusatzantrag abgeandert wurde, durchgesehen und 
verfctanden habe. 

IcMlrkenne meine Pflicht zur Offenbarung jeglicher Informationen 
an,yi<s zur Prufung der Patentfohigkeit in Einklang mit Titel 37, 
Code of Federal Regulations, § L56 von Belang sind. 

Teh beanspruche hiermit auslandische Priorititsvorteile gemaB Title 
35, US-Code, § 119 (a)-(d), bzw. § 365(b) alter untcn aufgefuhrten 
Auslandsanmeldungen fur Patente oder Erfmderurkunden, odcr § 
365(a) aller PCT intemationalen Anmeldungen, welche wenigstens 
ein Land ausser den Vereingten Staaten von Amerika benennen, und 
habe nachstehend durch ankreuzen samtliche Auslandsanmeldungen 
fur Patente bzw. Erfmderurkunden Oder PCT Internationale 
Anmeldungen angegeben, deren Anmeldetag dem der Anmeldung, 
fiir welche Priority beansprucht wird, vorangeht. 

Prior Foreign Applications 
Fruhere auslSndische Anmeldungen 



My residence, post office address and citizenship are as stated 
below next to my name. 

1 believe I am the original, first and sole inventor (if only one 
name is listed below) or an original, first and joint inventor (if 
plural names are listed below) of the subject matter which is 
claimed and for which a patent is sought on the invention entitled 

DEVICE FOR DETERMININ G THE CHARACTERISTICS OF 
A RUNNING MATERIAL WEB 

the specification of which is attached hereto unless the following 
box is checked: 



H was filed o n MARCH 14. 2000 



as 



United States Application Number m 
and was amended on September 14. 



2001 (if applicable) 



or, 

PCT International Application Number PCT/EPOO/02250 
and was amended on FEBRUARY 14. 2001 (if applicable^. 

I hereby state that I have reviewed and understand the contents of 
the above identified specification, including the claims, as 
amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material 
to patentability as defined in Title 37, Code of Federal 
Regulations, §1.56. 

I hereby claim foreign priority under Title 35, United States 
Code §119 (a-d) or §36*5(b) of any foreign applications) for 
patent or inventor's certificate, or §365(a) of any PCT 
international application which designated at least one country 
other than the United States, listed below. 1 have also identified 
below, by checking the "No" box, any foreign application for 
patent or inventor's certificate, or of any PCT international 
application having a filing date before that of the application on 
which priority is claimed: 



Priority Claimed 
Priori tatsanspruch 



GERMANY 



jj/MARCH/1999 



(Number) 
(Nummer) 



(Country) 
(Und) 



(Number) 
(Nummer) 



(Country) 
(Land) 



(Day/Month/Year Filed) 
(Tag/Monat/Jabr der Anmeldung) 

(Day/Month/Year Filed) 
(Tag/Monat/Jahr der Anmeldung) 



H 

Yes 
Ja 

□ 

Yes 
Ja 



Q 
No 
Nein 

□ 

No 

Nein 



□ Zusatzliche einstweilige Anmeldungsnummern sind im 
Prioritatsanhang aufgefuhrt 



□ Additional foreign application numbers are listed 
on a supplemental priority sheet attached hereto. 
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Jch beanspruche hiermit Priorit&tsvorteile untcr Title 35, US-Code, § 
1 19(e) alter US-Hilfsanmeldungen wie unten aufgezahlt. 



I hereby claim the benefit under Title 35, United States Code 
§1 19(e) of any United States provisional application(s) listed 
below. 



(Agplication Number) 
(Aktenzeichen) 


(Day/Month/Year Filed) 
(Tag/Monat/Jahr der Anmeldung) 


(Application Number) 
(Aktenzeichen) 


(Day/Month/Year Filed) 
(Tag/Monat/Jahr der Anmeldung) 


(Application Number) 
(Aktenzeichen) 


(Day/Month/Year Filed) 
(Tag/Monat/Jahr der Anmeldung) 


CI Zusatzlichc einstweilige Anmeldungsnummcrn sind im 
erganzenden Prioritatsanhang aufgefuhrt. 


□ Additional provisional application numbers arc listed 
on a supplemental priority sheet attached hereto. 



Ich beanspruche hiermit die mir untcr Title 35, US-Code, § 120 
zustehenden Vorteile aller unten aufgefUhrten US-Patentanmeldungcn 
bzW:*;| 365(c) aller PCT internationalen Anmeldungen, wclche die 
Verelfiigten Staaten von Amerika benennen, und erkenne, insofern der 
Gegclstand eines jeden friiheren Anspruchs dieser Patentanmeldung 
nicht jn eincr US -Patentanmeldung, bzw. PCT internationalen 
Anmeldung in in ciner gemilfl dem erstcn Absatz von Title 35, US- 
Co<M*§ 112 vorgeschriebenen Art und Weise offenbart wurde, meine 
Pflicht zur Offenbaning jeglicher Informationen an, die zur Prufung der 
Patexrtfahigkeit in Einklang mit Title 37, Code of Federal Regulations, § 
1 .56!pon Belang sind und die im Zeitraum zwischen dem Anmcldetag 
der frQheren Patentanmeldung und dem nationalen oder im Rahmen des 
Verfrags tlber die Zusammenarbeit auf dem Gebiet des Patenrwesen 
(PCT) gultigen internationalen Anmeldetags bekannt geworden sind. 



(Application No.) 
(Aktenzeichen) 



(Application No.) 
(Aktenzeichen) 



(Day/Month/Year Filed) 
(Tag/Monat/Jahr cingereicht) 



(Day/Month/Year Filed) 
(Tag/Monat/Jahr eingereicht) 



□ Zus&izliche USA oder internationale Anmeldungsnummem sind 
im erganzenden PrioritStsanhang aufgefuhrt. 

Ich erklarc heirmit, da6 alle in der vorliegendcn Erklarung von mir 
gemachte Angabcn nach bestcm Wissen und Gewissen der Wahrheit 
entsprechen, und ferner dafi ich diesc eidesstattliche Erklarung in 
Kenntnis dessen ablege, daB wissentlich und vorsatziich falsche 
Angaben oder dergleichen gcmaB § 1001 1 Title 18 des US-Code strafbar 
sind und mil Geldstrafe und/oder Geftngnis bestraft werden konnen und 
daft derartige wissentlich und vors&tzlich falsche Angaben die 
Rechtswirksamkeit der vorliegenden Patentanmeldung oder eines 
aufgrund deren erteilten Patcntes gefihrden konnen. 

Hiermit bevollmachtgt der Unterzeichnete den hicrin genannten 
entweder USA-Anwait oder Stellvertreter, in der Abwesenheit eincr 
direkien VerstSndigung 2wischen den US A-Anwalt oder Stcllvertreter 
und dem Unterzcichneten Anweisungen, die der der Anmeldung 
betreffend dem Patent und Warenzeichen Amt zugestellt werden, von 
cntweder seinem auslandischen Patentvertreter oder Stellvertreter der 
GeseUschaft anzunehmen und auszufuhrcn. Sollte sich das Personal 
andem, von dem Anweisungen angenommen werden mogen, dann wird 
der hierin genannte USA-Anwalt oder Stellvertreter entprcchend von 
dem Unterzeichneten benachrichtigt. 



I hereby claim the benefit under Title 35, United States Code 
§120 of any United States applications), or §365(c) of any 
PCT international application designating the United States, 
listed below and, insofar as the subject matter of each of the 
claims of this application is not disclosed in the prior United 
States or PCT international application in the manner 
provided by the first paragraph of Title 35, United States 
Code § 1 12, 1 acknowledge the duty to disclose information 
which is material to patentability as defined in Title 37, Code 
of Federal Regulations §1.56 which became available 
between the filing date of the prior application and the 
national or PCT international filing date of this application. 



(Status) 

(patentiert, schwebend, aufgegeben) 
(patented, pending, abandoned) 



(Status) 

(patentiert, schwebend, aufgegeben) 
(patented, pending, abandoned) 

□ Additional U.S. or international application numbers are 
listed on a supplemental priority sheet attached hereto. 

I hereby declare that all statements made herein of my own 
knowledge are true and that all statements made on 
information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful 
false statements and the like so made are punishable by fine 
or imprisonment, or both, under Section 1001 of Title 18 of 
the United States Code and that such willful false statements 
may jeopardize the validity of the. application or any patent 
issued thereon. 

The undersigned hereby authorizes the U,S. attorney or agent 
named herein to accept and follow instructions from either 
his foreign patent agent or corporate representative, if any, as 
to any action to be taken in the Patent and Trademark Office 
regarding this application without direct communication 
between the U.S. attorney or agent and the undersigned. In 
the event of a change in the persons from whom instructions 
may be taken, the U.S. attorney or agent named herein will be 
so notified by the undersigned. 



P zL470,PC2. 
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VERTRETUNGSVOLLMACHT: Ms benannter Erfinder 
beauf-trage ich hiermit den sich mit der Kundennummer 
bcfassenden Patentanwalt (Patentanwalte) und/oder 
Patent- Agenten mit der Verfolgung der vorliegenden Paten- 
tanmeldung sowie mit der Abwicklung aller damit verbundenen 
Geschafte vor dem Patent-und Warenzeichcnamt und weise an, dass 
alte Korrespondenz mit dieser Kundennummer addressiert wird. 



KUNDENNUMMER 7055 



Die ernannten Patenanwalte sind zur Zeit: 



Neil F. Greenblum 
Bruce H. Bernstein 
Arnold Turk 
James L, Rowland 



Reg. No^OM- 
Reg. No. 22>ML 
Reg. No^OS^- 
Reg. No. 32,674 



POWER OF ATTORNEY: As a named inventor, 1 hereby 
appoint the attorney(s) and/or agent(s) associated with the 
Customer Number provided below to prosecute this application 
and transact all business in the Patent and Trademark Office 
connected therewith, and direct that all correspondence be 
addressed to that Customer Number: 



CUSTOMER NUMBER 7055. 



The appointed attorneys presently include: 

Stephen M. Roylance Reg. No , 3 1 .296_ 

Leslie J. Papemer Reg. N o. 33.329^. 

William Pieprz Reg. No , 33,630 _ 

William E. Lyddane Reg. No^S^ST 



Address: Greenblum & Bernstein, PJL.C 
1941 Roland Clarke Place 
Reston, V A 20191 



Tefefbngesprache bitte richtcn an: 



Direct Telephone Calls to: 



Greenblum & Bernstein, PX.C, 

(703)716-1191 



V^fe-und Nachname des einzigen oder ersten Erfinders: 
Milus OECHSLE 



Full name of sole or first inventor 
NlajdauLQECKSLg . 




Datum 




<fs signature 




Date 



Wohnsitz 

Bartholoma, Peutschland 



Residence 
jjarTholoma, Germany 



StaatsangehSrigkeit 
Dcutschland 



Citizenship 
Germany 



Postanschrifl 

Falkenbergweg 23, P-73566 Bartholoma, Peutschland 



Post Office Address 

Falkenbergwe^ 23, P-73566 Bartholoma, Germany 



Vor-und Nachname des zwciten Miterftnders (falls zutreffend^i jy~. 
Frank WEGEHAUPT 



Full name of second joint inventor, if any 
Frank WEGEHAUPT . 



Wohnsitz 
Bdhmenkin 



itz [ 
ikirch 



ueiten Erfinders 



Datum 




lnvfcntor# Signature 



iTeutschland 



Residence 
^ohinejildrchi.tee 




Date 

OA- M- as 



Staatsangeherigkeii 
Peutschland 



Citizenship 
Germany 



Postanschrifl 

Schubartstrasse 26. P-89558 Bdhmenkirch, Peutschland 



Post Office Address 

Schubartstrasse 26, P-89558 Bohmenkirch, Germany 



(Bitte entsprechende Informationen und Unterschriften im Falle 
von dritten und weiteren Miterfindern angeben). 



(Supply similar information and signature for third and 
subsequent joint inventors). • 



